THE GROUND-WATER FLOW SYSTEM IN INDIAN WELLS VALLEY,

KERN, INYO, AND SAN BERNARDINO COUNTIES, CALIFORNIA

By Charles Berenbrock and Peter Martin

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations Report 89-4191

Prepared in cooperation with the
INDIAN WELLS VALLEY WATER DISTRICT and the

U.S. DEPARTMENT OF THE NAVY, CHINA LAKE NAVAL WEAPONS CENTER

7211-36

Sacramento, California
1991



U.S. DEPARTMENT OF THE INTERIOR
MANUEL LUJAN, JR., Secretary

U.S. GEOLOGICAL SURVEY
Dallas L. Peck, Director

Any use of trade, product, or firm names in this publication
is for descriptive purposes only and does not imply
endorsement by the U.S. Government.

For sale by the Books and
Open-File Reports Section
U.S. Geological Survey
Federal Center, Box 25425
Denver, CO 80225

For additional information write to:
District Chief

U.S. Geological Survey

Federal Building, Room W-2234
2800 Cottage Way

Sacramento, CA 95825



CONTENTS

Abstract 1
Introduction 2
Purpose and scope 2
Description of the study area 2
Well-numbering system 4
Ground-water system 6
Definition of the aquifer system 6
Natural recharge and discharge 9
Ground-water development 15
Ground-water movement 18
Conceptualization of the ground-water system 21
Development and calibration of a ground-water flow model 26
Model construction 26
Model grid 26
Model boundaries 27
Aquifer properties 27
Simulated recharge and discharge 34
Steady-state calibration 37
Transient-state calibration 39
Sensitivity of the model 43
Simulations of aquifer response to management alternatives 49
Limitations of the model 63
Summary 65
Selected references 66
Supplemental data:

A. Estimates of annual recharge from percolation of wastewater, 1953-85 69
B. Water-level measurements used to represent 1920-21 conditions 70
C. Water-level measurements used to represent spring 1985 conditions 72
D. Annual pumpage from wells in model layer 2 for the periods 1920-68,
1969-76, and 1977-85 74
FIGURES

1-3. Maps showing:
1. Location of study area 3
2. Land use and ownership in study area, 1985 5§
3. Generalized geology of Indian Wells Valley and location of
geologic sections 7

4. Diagrammatic geologic sections of the Indian Wells Valley ground-water
basin 10

S. Hydrographs of three wells in the shallow aquifer, 1920-85 15

6. Graphs showing components of annual net pumpage from the Indian Wells
Valley ground-water basin, 1920-85 16

Contents III



7.8.

10.
11.

12-15.

16.
17.

18.

19,20.

21.

22, 23.

24.

25,26.

27,28.

IV Contents

Maps showing water-level contours and diLection of ground-water movement
in the shallow and deep aquifers:
7. 1920-21 19
8. Spring 1985 20
Graphs showing dissolved-solids concentratlon at selected wells in Indian
Wells Valley 22
Diagram showing conceptualization of the ground-water flow system in
Indian Wells Valley 25
Map showing grid network and areal distribution of recharge and discharge
blocks for model layers 1 and 2 28
Maps showing areal distribution of:
12.  Hydraulic conductivity of layer [, as simulated in the model 29
13.  Altitude of the bottom of layer 1, as simulated in the model 30
14. Transmissivity of layer 2, as simulated in the model 31
15. Storage coefficient of layer 2, as simulated in the model 33
Diagram showing calculation of vertical hydraulic conductivity between adjacent
blocks in layers 1 and 2 34
Graph showing estimated and model-simulated evapotranspiration in
Indian Wells Valley 37
Map showing contours of measured water levels and of
model-simulated hydraulic heads in model layers 1 and 2 for
steady-state conditions, 1920 40
Hydrographs of measured or estimated w%ter levels and model-simulated
hydraulic heads, 1920-85:
19. Model layer 1 42
20. Model layer 2 44
Map showing contours of measured water levels and of
model-simulated hydraulic heads in model layers 1 and 2 at the
end of transient-state simulation, 1985 46
Graphs showing:
22. Model-simulated evapotranspiration from layer 1, 1920-85 47
23. Components of model-simulated leakage between
layers 1 and 2, 1920-85 47
Map showing areal distribution of model-simulated leakage between
layers 1 and 2, 1985 48
Diagrams showmg sensitivity of model- simulated hydraulic heads in layer 2
to changes in natural recharge, transmisswlty, hydraulic conductivity of
layer 1, maximum evapotranspiration rate, and leakance:
25. During steady-state conditions 50
26. At the end of transient-state simulation 52
Maps showing: T
27. Sensitivity of the model to 2.0 times the calibrated recharge and
transmissivity for steady-state conditions 54
28. Location of selected model pumpage nodes for management
simulations 1 through 3, 1986-2015 56



29. Hydrographs showing model-simulated decline in hydraulic head at selected
nodes for management simulations 1 through 3, 1986-2015 58
30-32. Maps showing model-simulated declines in hydraulic heads of layer 2 at
the end of:
30. Management simulation 1, 2015 60
31. Management simulation 2, 2015 61
32. Management simulation 3, 2015 62

TABLES

1. Pumpage estimates for crops grown in Indian Wells Valley, 1985 17

2. Dissolved-solids concentration in water from selected wells in eastern
Indian Wells Valley 24

3. Annual mountain-front recharge for the Indian Wells Valley
ground-water basin 36

4. Comparison of estimated and model-calibrated transmissivity values 38

5. Steady-state and transient-state water budgets 39

6. Model composite water budget for management simulations 1, 2, and 3
for the period 1986-2015 55

7. Comparison of measured water levels and model-simulated hydraulic heads
in Indian Wells Valley using different rates of recharge from the Coso
and Argus Ranges 64

Contents V



CONVERSION FACTORS, VERTICAL DATUM,

AND WATER-QUALITY INFORMATION

Conversion Factors

Multiply By To obtain
acre 0.004047 | square kilometer
acre-foot (acre-ft) 1,233 ~ cubic meter
acre-foot per year (acre-ft/yr) 1,233 cubic meter per year
foot 0.3048 meter
foot per year (ft/yr) 0.3048 meter per year
foot per day per foot [(ft/ d;/ ft] 1 meter per day per meter
foot squared per day (ft/d) 0.09290 meter squared per day
gallon per minute (gal/min) 0.003785 cubic meter per minute
inch (in.) 254 millimeter
inch per year (in/yr) 254 millimeter per year
mile 1.609 kilometer
square mile (mi2) 2.590 square kilometer

Vertical Datum

Sea level: In this report, "sea level" refers to the National Geodetic Vertical Datum
of 1929 (NGVD of 1929)--a geodetic datum derived from a general adjustment of the first-
order level nets of both the United States and Canad

of 1929.

Water-Quality Information

Chemical concentration is given in milligrams per liter (mg/L). Milligrams per liter
is a unit expressing the weight of solute per unit volume (liter) of water. For concentrations
less than 7,000 mg/L, the numerical value is about the same as for concentrations in parts

per million.

Fu, formerly called Sea Level Datum

VI Conversion Factors, Vertical Datum, and Water-Quality lnfofmation



THE GROUND-WATER FLOW SYSTEM IN INDIAN WELLS VALLEY,

KERN, INYO, AND SAN BERNARDINO COUNTIES, CALIFORNIA

By Charles Berenbrock and Peter Martin

ABSTRACT

Ground water is virtually the sole source of water
supplies in Indian Wells Valley. Demand for ground water
has increased significantly for municipal and military uses
since 1945 and for agricultural uses since 1979. The study
described in this report involved updating and evaluating
the hydrologic data base compiled for the two-dimensional
ground-water flow model previously developed for Indian
Wells Valley and analyzing the three-dimensional aspects
of the ground-water flow system.

The valley floor covers an area of about 300 square
miles and is underlain by unconsolidated deposits that
range in thickness from 0 feet along the perimeter of the
valley to more than 2,000 feet in the west-central part. The
unconsolidated deposits have been divided into shallow
and deep aquifers. Prior to ground-water development in
the valley, water flowed from the deep aquifer to the
shallow aquifer, moving through the deep aquifer from
areas of recharge along the margins of the valley toward
China Lake in the central part of the valley. Water was
discharged from the shallow aquifer by evapotranspiration
from the area in and around China Lake. Prior to ground-
water development, recharge to the deep aquifer was
balanced by evapotranspiration from the shallow aquifer.

Ground-water development since the 1920°s has
modified the direction of ground-water movement in both
the shallow and deep aquifers. From 1920 to 1985, ground-
water pumpage, predominantly from the deep aquifer,
increased from 1,000 to more than 22,000 acre-feet per
year. The pumping, centered in the intermediate area (be-
tween Ridgecrest and Inyokern), has caused water levels
in the deep aquifer to decline more than 80 feet in the
intermediate area.

A three-dimensional finite-difference model was
developed and calibrated to simulate steady-state

conditions as approximated by 1920-21 water levels and
transient-state conditions for 1920-85. The ground-water
system in the valley was simulated as two layers. Layer 1,
the upper layer, represents the shallow aquifer; and layer
2, the lower layer, represents the deep aquifer. Model
calibration was considered acceptable when the difference
between model-simulated heads and measured values was
5 feet or less. Because data in the northern part of the
valley are sparse, conditions there cannot be simulated
adequately.

From 1920 to 1985, 548,900 acre-feet of ground water
was pumped from Indian Wells Valley. Results of the
transient-state model simulation indicate that 86 percent
(469,560 acre-feet) of this pumpage was derived from
storage, about 10 percent (54,380 acre-feet) was derived
from decreases in evapotranspiration from layer 1, and
about 4 percent (24,410 acre-feet) was derived from
artificial recharge of wastewater and shrubbery-irrigation
water. The model indicated that pumping induced about
28,870 acre-feet of ground water to flow from layer 1 to
layer 2 during 1920-85. The rate of vertical leakage from
layer 1 to layer 2 increased from zero in 1920 to about
1,550 acre-feet in 1985. These model simulations indicate
that the ground-water quality of layer 2 could become
degraded by water of poor quality (dissolved-solids
concentration greater than 1,000 milligrams per liter)
contained in layer 1.

Several model simulations were used to estimate the
aquifer response to different pumpage patterns that could
be used as management alternatives. Results of the
simulations indicate that redistributing the pumping from
the intermediate and Ridgecrest areas to either the
southwestern or western parts of the valley would reduce
water-level declines in the intermediate and Ridgecrest
areas. However, vertical leakage from layer 1 to layer 2
would be reduced only if pumping were redistributed to
the southwestern part of the valley.

Abstract 1



INTRODUCTION

Ground water is virtually the sole source of
water in Indian Wells Valley for municipal,
military, industrial, and agricultural uses.
Demand for ground water in Indian Wells
Valley has increased significantly for municipal
and military uses since 1945, and for agricul-
tural uses since 1979. Future municipal growth
at Ridgecrest and Inyokern and planned pro-
grams at China Lake Naval Weapons Center
(NWC) will further increase the demand for
water in the valley. Since 1966, annual ground-
water pumpage has exceeded estimates of mean
annual recharge (Dutcher and Moyle, 1973;
Lipinski and Knochenmus, 1981). To plan for
anticipated growth in Indian Wells Valley, there
is a need to evaluate ground-water conditions
and to estimate changes resulting from current
and projected pumpages and recharge in the
valley.

In 1971, a two-dimensional mathematical
ground-water flow model was developed by the
U.S. Geological Survey (Bloyd and Robson,
1971) to make a quantitative assessment of the
geohydrology of Indian Wells Valley. The
model has proved to be a useful tool to simu-
late water levels in the deep aquifer. However,
because of the two-dimensional structure of the
model, it cannot simulate vertical ground-water
movement between the deep and shallow
aquifers. In recent years, there has been a
growing concern about the possible movement
of water from the shallow aquifer, which locally
contains water of poor quality, to the heavily
pumped deep aquifer. Increased understanding
of the three-dimensional aspects of the aquifer
system is needed to efficiently manage the
ground-water resources of Indian Wells Valley.

Purpose and Scope

In 1980 the U.S. Geological Survey, in coop-
eration with the China Lake Naval Weapons

Ce\Lter and the Indian Wells Valley Water
District, developed a 10-year plan to study the
aquifer system of Indian Wells Valley (Lipinski
and Knochenmus, 1981). One of the objectives
of the plan was to collect data that could be
used to gain an understanding of the three-
dimensional aspects of the deep and shallow
aquifers in the valley. Initial information indi-
cated that the ground-water flow model previ-
ously developed for the valley (Bloyd and
Robson, 1971) does not adequately represent
the: three-dimensional flow system.

The purpose of the study described in this
report was to update and evaluate the
hydrologic data base compiled for the two-
dimensional flow model previously developed
and then to evaluate the three-dimensional
aspects of the ground-water flow system. The
scope of the study included developing a three-
dimensional mathematical ground-water flow
model for the valley. The model was developed
and calibrated using geologic and hydrologic
data presented in the Bloyd and Robson report
and data collected for the 10-year-plan study.
After the model had been calibrated, it was
used to simulate the response of the aquifer
system to three hypothetical pumpage pat-
terns that represented possible ground-water-
resources management alternatives.

Description of the Study Area

Indian Wells Valley (fig. 1) is in the north-
western part of the Mojave Desert in southern
California, about 125 miles north of Los
Angeles. The valley is bounded on the west by
the Sierra Nevada, on the north by a low ridge
of volcanic rocks and the Coso Range, on the
east by the Argus Range, and on the south by
the El Paso Mountains. The surrounding moun-
tains and hills slope steeply to the broad
valley floor, which in turn slopes gently
toward China Lake, a large dry lake, or playa,
in the east-central part of the valley. Most of
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Limitations of the Model

A digital model can be a useful tool for
projecting aquifer response to changes in the
aquifer system. However, the accuracy with
which a model can project aquifer response is
directly related to the accuracy and adequacy of
the input data used to calibrate the model.
When using the model to make projections, it
is important to realize the limitations of the
model.

The Indian Wells Valley model has been
calibrated to simulate long-term trends in
hydraulic heads within specific parts of the
modeled area. As shown in figures 19 and 20,
the model closely matches measured water-level
trends. However, in the northern part of the
modeled area where there are few water-level
measurements and where no stresses have been
applied to the system, there is uncertainty about
the accuracy of the model-simulated heads.

Because few data are available in the north-
ern part of the valley, the recharge and trans-
missivity distribution determined by Bloyd and
Robson (1971) for this area was used in the
model with only slight modifications. However,
model-simulated hydraulic heads in this part of
the model are higher than available measured
water levels (table 7); thus, these input data
may be in error. Several steady-state and
transient-state simulations were run to deter-
mine the effect on the model-simulated heads
of decreasing the quantity of recharge originat-
ing along the Coso and Argus Ranges. The
simulations with lower recharge rates more
closely match the observed water levels (table
7). Lower recharge rates along the Coso and
Argus Ranges, however, have little impact on

model-simulated hydraulic heads in other parts
of the model (table 7).

Results of these simulations suggest that
more geohydrologic data would need to be
collected before the northern part of the valley
can be simulated adequately. In addition, the
present model should not be used to project the
response of the aquifer to any proposed man-
agement alternatives that may involve pumpage
from the northern part of the valley. However,
the model can be used to project the aquifer
response in other parts of the valley.

Another limitation of the model is that the
transmissivity values used to simulate layer 2 of
the model do not change with time. Because
transmissivity is calculated as a product of the
saturated thickness of the layer and the average
hydraulic conductivity, the model will underesti-
mate hydraulic-head declines in areas of pump-
ing if changes in the saturated thickness of layer
2 are large compared with the total thickness of
the layer. As of 1985, changes in the saturated
thickness of layer 2 are less than 10 percent of
the total thickness of the layer and thus should
have little impact on the transmissivity values
used in the model.

The simulation of evapotranspiration is
another major limitation of the model. The
model simulates evapotranspiration as a linear
relation although it is, in reality, a nonlinear
relation. The linear relation used in the model
closely approximates the nonlinear relation
when the depth to ground water ranges from 3
to 6 feet below land surface. When the depth to
ground water is less than 3 feet below land
surface, however, the linear relation used in the
model will underestimate the actual quantity of
evapotranspiration.

Development and Calibration of a Three-Dimensional Ground-Water Flow Model 63
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SUMMARY

This report describes results of a study to
update and evaluate the hydrologic data base
compiled for a two-dimensional ground-water
flow model previously developed for Indian
Wells Valley and to analyze the three-
dimensional aspects of the ground-water flow
system.

The valley floor covers an area of about 300
mi? and is underlain by unconsolidated deposits
that range in thickness from zero feet along the
perimeter of the valley to about 2,000 feet in
the west-central part. Beneath China Lake the
unconsolidated deposits consist predominantly
of silt and clay. In the remainder of the valley
the unconsolidated deposits consist predomi-
nantly of sand, gravel, and silt. Consolidated
rocks of low permeability form the lower and
the perimeter boundaries of the aquifer system.
The unconsolidated deposits were divided into
shallow and deep aquifers by previous investiga-
tors. The shallow aquifer extends from China
Lake westward to the center of the valley and
from the area south of Airport Lake southward
to the community of China Lake. The deep
aquifer extends throughout the wvalley and
underlies the shallow aquifer in the eastern part
of the valley.

Prior to ground-water development in the
valley, ground water moved through the deep
aquifer from areas of recharge along the mar-
gins of the valley toward China Lake and into
the shallow aquifer. Ground water was dis-
charged by evapotranspiration from the shallow
aquifer in and around China Lake, and
recharge to the deep aquifer was balanced by
evapotranspiration from the shallow aquifer.
Estimates by previous investigators of evapo-
transpiration prior to ground-water develop-
ment range from 9,850 to 31,600 acre-ft/yr. For
this study, the evapotranspiration rate of 9,850
was determined to be the most reasonable.

Ground water is virtually the sole source of
water supplies in Indian Wells Valley. From
1920 through 1985, ground-water pumpage,
predominantly from the deep aquifer, increased
from 1,000 to more than 22,000 acre-ft/yr. The
pumping, centered in the intermediate area
between Ridgecrest and Inyokern, has caused
water levels in the deep aquifer to decline more
than 80 feet in the intermediate area and has
reversed the direction of ground-water move-
ment in the deep aquifer in the area north and
east of Ridgecrest. Ground water of poor
quality (dissolved-solids concentration greater
than 1,000 mg/L) underlies China Lake; there-
fore, the deep aquifer is subject to quality deg-
radation west of China Lake in the areas of
greatest pumpage. Available data from wells in
the Ridgecrest area indicate that the dissolved-
solids concentration of ground water has
increased significantly in some wells.

A three-dimensional finite-difference ground-
water flow model was developed and calibrated
to steady-state conditions as represented by
1920-21 water levels and to transient-state
conditions for 1920-85. Model calibration was
considered acceptable when the difference
between model-simulated heads and measured
heads was S feet or less.

The initial values used for the quantity and
distribution of recharge, the hydraulic conduc-
tivity of layer 1, and the transmissivity of layer
2 were based on a previous flow model that was
developed for Indian wells Valley. The major
differences between the values used in the
previous model and the values used in the
calibration of this model are: (1) the recharge
distribution used in this model was based on
drainage areas of streams that contribute
recharge, and it was not modified during cali-
bration, and (2) low values of transmissivity
were not used to simulate barriers or faults in
this model.
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From 1920 to 1985, 548,900 acre-ft of ground
water was pumped from the aquifer system.
Results of the transient-state simulation indicate
that about 86 percent (469,560 acre-ft) of this
pumpage was derived from storage, about 10
percent (54,380 acre-ft) was derived from
decreases in evapotranspiration from layer 1,
and about 4 percent (24,410 acre-ft) was
derived from artificial recharge of wastewater
and shrubbery-irrigation water. The model
indicated that pumping induced about 28,870
acre-ft of ground water to flow from layer 1 to
layer 2, and the annual rate of vertical leakage
increased from zero to about 1,550 acre-ft.
Vertical leakage from layer 1 to layer 2 was
simulated as occurring on the western and
southern perimeters of layer 1, adjacent to the
areas of greatest pumpage. Because layer 1
contains ground water of poor quality, leakage
of ground water from layer 1 to layer 2 could
degrade the quality of water in layer 2.

The calibrated model was used to simulate
several suggested management alternatives
designed to control water-level declines in the
intermediate and Ridgecrest areas and to
decrease the quantity of leakage from the
shallow aquifer to the deep aquifer. Results of
simulations indicate that redistributing pumpage
from the intermediate and Ridgecrest areas to
either the southwestern or western parts of the
valley reduces water-level declines in the inter-
mediate and Ridgecrest areas. However, verti-
cal leakage from layer 1 to layer 2 is reduced
only if pumpage is redistributed to the south-
western part of the valley.

The model developed and calibrated for this
study closely duplicates measured water levels
over long periods throughout most of the mod-
eled area. However, in the northern part of the
valley where there are few water-level measure-
ments and where no stresses have been applied
to the system, there is uncertainty about the
accuracy of the model-simulated hydraulic

heaiis. Additional geohydrologic data would
need to be collected before the northern part of
the valley can be simulated adequately.
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Supplemental Data B: Water-level measurements at selected wells in Indian Welis Valley used to represent 1920-21
ground-water conditions

[Data are from U.S. Geological Survey files and from Moyle (1968). Site number indicates location of well in
figure 7. Date given is year or month, day, and year water level was measured. Altitude of land surface and
altitude of water level in feet above sea level. Depth of well in|feet below land surface; --, no data.]

. Altitude Depth of . .
Site Well No. of land well Date Altitude of Mom?orcd
No surface (feet) water level aquifer

1 24S/38E-35E1 24178 213 1921 2,209.3 Deep
2 24S/39E-33D1 2,2633 57.6 2/03/20 2,1953 Deep
3 33N1 2,254.5 1614 | 2/03/20 2,195.0 Deep
4 25S/38E-23G1 2,412 259 1921 2,208.5 Deep
s 23K1 2,440 2425 ; 1921 2,203 Deep
6 24C1 2,329 135 1921 2,206 Deep
7 35B1! 2,402.8 298 1920 2,2178 Deep
8 35M1 2,454 350 1921 2,210 Deep
9 25S/39E-1N1 2,213 - 2/03/20 2,190.2 Shallow

10 2E1 2,2274 2105 2/03/20 2,1909 Shallow

11 2M1 2,2262 30 2/03/20 2,190.6 Shallow

12 3p1 2,235.6 - 1921 2,194.1 Shallow

13 4F1 2,265 - 2/03/20 2,197.33 Deep

14 4P1 2,265 145 2/03/20 2,187 Deep

15 7K1 2,301.7 57 1920 2,202.7 Deep

16 8G1 2,280 75 2/03/20 2,206.2 Deep

17 9G1 2,255 623 1921 2,196.5 Deep

18 10Q1 2,240 45 1921 2,194 Shallow

19 1IN1 2,228.1 107 1921 2,194.1 Shallow

20 12N1 2,211.00 162 1921 2,187 Shallow

21 12R1 2,200.9 180.5 1921 2,1839 Shallow

22 14N1 2,224.1 200 1921 2,192.1 Shallow

23 15C1 2,240 150 1920 2,196 Shallow

24 17D1 2,271.1 88 1921 2,202.1 Deep

25 18N1 2,280 128 ‘ 1921 2,205 Deep

26 19K1 2,244 231 i 1921 2,204 Deep

27 20P1 2,250 - 1 1921 2,214 Deep

28 21D1 2,237.3 46.7 ‘ 1921 2,200.3 Deep

29 21M1 2,231 - 1921 2,196.5 Deep

30 21P1 2,226.9 358 | 1920 2,194.9 Deep

31 22D1 2,2298 101 ‘ 1921 2,194.8 Deep

32 23D1 2,2204 24 1921 2,190.4 Shallow

33 24D1 2,209.8 26.7 1921 2,189.8 Shallow

34 24D2 2,203.5 - i 1921 2,183.5 Shatlow

35 26D2 22124 21 ; 1921 2,1929 Shallow

36 26E1 2212 15 | 1921 2,191.5 Shallow

37 27M1 22215 25 ! 1920 2,193.5 Deep

38 28P1 2,2289 160.7 1921 2,198.4 Deep

39 29B1 2,2288 - 1921 2,197.3 Deep

40 30B1 2,240 16.9 1921 2,207.5 Deep

41 32E1 2,248 4 1921 2,202.5 Deep

42 32N1 2,2578 51.8 1921 2,204.8 Deep

43 32R1 2,266 - 1921 2,205 Deep

44 33Q1 2,260.5 602 1921 2,200.5 Deep

45 34R1 22512 58.5 1921 2,194.2 Shallow

46 25S/40E-TM1 2,197.2 148 1920 2,182 Shallow

47 18B1 2,195 160 1921 2,181 Shallow

48 3IN1 2,200.1 163 1920 2,195.1 Shallow

49 26S/38E-1A1 2,310 105 1920 2215 Deep

50 2Q1 2,429.6 269.7 1920 22146 Deep

51 24G1 24794 - 1921 22124 Deep

See footnote at end of table.
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Supplemental Data B: Water-level measurements at selected wells in Indian Wells Valley used to represent 1920-21
ground-water conditions--Continued

. Altitude Depth of . .
Site Well No. of land well Date Altitude of Monitored
No. surface (feet) water level aquifer
52 26S/39E-2D1 2,2588 978 1/27/20 2,195.9 Shallow
53 4H1 2,276.1 68.3 1920 2,206.1 Deep
54 26S/39E-6M2 2,315 - 1920 2,205 Deep
55 11E2 2,305 220 1/27/20 2,210.3 Shallow
56 12N1 2,301 108.9 1921 2,204 Shallow
57 13D1 2,305 - 1/27/20 2,196 Shallow
58 13P1 2,335.7 134.4 1/27/20 2,206.2 Deep
59 15Q1 2,365.6 2729 1/20/20 2,205.6 Deep
60 17F1 2,361.1 147.5 1921 2,210.1 Deep
61 23E1 2,323 190 1/27/20 2,209.3 Deep
62 24E1 2,355.8 148.2 1921 2,206.3 Deep
63 25D1 2,3729 272 1920 2,2129 Deep
64 25Q1 2,378.8 - 1920 2,208.8 Deep
65 29G1 2,435 427 1920 2,204 Deep
66 26S/40E-1P1 2,165 - 1/30/20 2,162.1 Shallow
67 3N1 2,184.5 - 1920 2,171.5 Shallow
68 4E1 2,185 - 1921 2,170.5 Shallow
69 4N1 2,195 - 1920 2,177 Shallow
70 5Q1 2,205 - 1/29/20 2,173.3 Shallow
7 6E1 2,2318 45 1/--/21 2,192.8 Shallow
72 7E1 22711 86 1921 2,196.1 Shallow
73 8A1 2,205 208 1/29/20 2,174 Shallow
74 8Q1 2,254.7 56.9 1921 2,185.7 Shallow
75 9F1 2,215 - 1921 2,184 Shallow
76 9G1 2,209.5 273 1920 2,1775 Shallow
n 10E1 2,199.2 116 1/19/20 2,175.2 Shallow
8 10N1 2,214.6 1342 1921 2,173.1 Shallow
9 1IN1 2,192 10 1921 2172 Shallow
80 15E1 2,223.2 110.1 1921 2,174.7 Shallow
81 15N1 2,241.1 225 1921 2,183.6 Shallow
82 16B1 2,225 - 1921 2,175 Shallow
83 17E1 2,276.2 69 1921 2,197.2 Shallow
84 17N1 2,293 178.1 1921 2,206 Shallow
85 18E1 2,297 1194 1921 2,201 Shallow
86 18E2 2,295 90 1921 2,205 Shallow
87 18N1 2,316.1 175.85 1921 2,208.1 Deep
88 22R1 2,250 - 1/13/20 2,193.6 Shallow
89 23N1 2,250 - 1/13/20 2,203 Shallow
90 30C2 2,3379 - 1921 2,204.9 Deep
91 30E1 2,351.1 135.1 1921 2,209.1 Deep
92 33N1 2,325 - 1920 2,220 Deep
93 34R1 2,264 2 1/13/20 2,204.4 Deep
94 35N1 2,261.5 29.2 1/31/20 2,206.5 Deep
95 35Q1 2,258 - 1921 2,210 Deep
96 26S/41E-TN1 2,180 - 1/30/20 2,166.7 Shallow
97 27S/38E-1M1 2,639 305.6 1921 2,345 Deep
98 27S/40E-1E1 2,280 90 1920 2,205 Deep
99 M1 2,296.3 199 1920 2,201.3 Deep
100 IN1 2,325 - 1921 2,232 Deep
101 1IN2 2,325 - 1921 2,232 Deep
102 2N1 2,280 - 1920 2,200 Deep
103 10B1 2,292.5 170.8 1920 2,205.5 Deep
104 10D1 2,301.3 - 1920 2,206.3 Deep

"The perforated interval for this well, 25S/38E-35B1, is 200-298 feet below land surface.
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Supplemental Data C: Water-level measurements at selected weils in Indian Welis Valley used to represent spring
1985 ground-water conditions

{Site No. indicates location of well in figure 8. Altitude of land surface and ajtitude of water level in feet above sea level. Depth of well

and perforated interval in feet below land surface. —, no data] |

. Altitude . .
Site Well No. of land Depth of Pe.:rforate d Date Altitude of Momfored
No. surface well interval water level aquifer

1 24S/38E-33)2 2,480 375 240-375 5/14/85 2,208.62 Deep

2 24S/39E-33N1 2,254.5 161 - 4/23/85 2,189.90 Deep

3 24S/40E-32H1 2,178.8 1115 - 4/22/85 2,175.52 Shallow

4 33N1 2,1758 15.9 - 4/22/85 2,172.61 Shallow

N 34E1 2,176.7 219 - 4/22/85 2,171.73 Shallow

6 25S/38E-13L1 2,320 444 109-444 4/04/85 2,184.54 Deep

7 23G1 2,412 259 - 4/05/85 2,189.00 Deep

8 2511 2,239.2 - 212-232 4/04/85 2,185.83 Deep

9 35B1 2,402.8 298 200-298 5/14/85 2,195.72 Deep
10 25S/39E-2E1 2,2274 2105 - 4/23/85 2,187.63 Shallow
1 11IN1 2,228.1 107 - 4/23/85 2,188.47 Shallow
12 12R1 2,200.9 180.5 - 4/22/85 2,181.52 Shallow
13 17D1 2,271 88 - 4/23/85 2,188.67 Deep
14 2211 2,2154 144 - 4/24/85 2,187.37 Shallow
15 26H1 2,202.8 186 - 5/13/85 2,185.01 Shallow
16 28P1 2,228.9 160.7 - 4/24/85 2,191.02 Deep
17 28R1 2,227.9 1224 - 4/24/85 2,190.11 Deep
18 29M1 2,232 140.7 - 4/23/85 2,190.31 Deep
19 31Et 2,283.7 164 - 4/04/85 2,184.26 Deep
20 25S/40E-8A1 2,183.18 18.8 12.8-18.8 4/22/85 2,176.59 Shallow
21 11K1 2,166.4 623 - 4/22/85 2,170.20 Shallow
22 12Q1 2,160.6 14.5 - 4/22/85 2,157.70 Shallow
23 18R1 2,183 313 - 4/23/85 2,180.25 Shallow
24 19L1 2,281.2 10.7 - 4/23/85 2,172.22 Shallow
25 20F1 2,1795 182.6 - 4/23/85 2,178.74 Shallow
26 27E1 2,168.7 18.7 9.2-18.7 4/22/85 2,165.53 Shallow
27 33L1 2,171.1 171 70-90, 110-130 4/23/85 2,170.19 Shallow
28 33L2 2,171 22 2-22 4/23/85 2,169.27 Shallow
29 35P1 2,158.8 154 8.3-154 4/22/85 2,151.03 Shallow
30 25S/41E-19L1 2,157.8 235 21.9-235 4/02/85 2,155.70 Shallow
31 28B1 2,238.6 161.8 127-1618 4/02/85 2,171.21 Shallow
32 26S/38E-26G1 2,600 502 442-502 4/04/85 2,232.65 Deep
33 35B1 2,575 400 340400 5/14/85 2,234.9 Deep
4 26S/39E-2C1 2,2483 76.4 - 4/24/85 2,188.77 Shallow
35 2N1 2,285.7 158.5 - 4/23/85 2,189.17 Shallow
36 5F1 2,276.7 200 100-200 4/24/85 2,190.61 Deep
37 N1 2,3943 368 - 4/04/85 2,189.13 Deep
38 8El 2,318 880 570-880 5/13/8s 2,188.05 Deep
39 8K1 2,321 180.2 - 4/24/85 2,190.42 Deep
40 11E1 2,305 250 - 4/23/85 2,189.18 Shallow
41 12G1 2,276 137 - 4/03/85 2,188.91 Shallow
42 14E1 2,334.2 2423 - 4/24/85 2,185.94 Deep
43 17F2 2,355 881 631-881 5/13/85 2,186.81 Deep
4 19Q1 2,418.3 37 251-371 4/04/85 2,186.16 Deep
45 24K1 2,3474 3231 190-197, 230-278, 287-301 4/03/85 2,148.74 Deep
46 26C1 2,394.9 249 - 4/04/85 2,155.15 Deep
47 28B6 2,417 365 280-365 4/04/85 2,178.48 Deep
48 30F1 2,4335 385 250-321, 369-386 4/25/85 2,187.91 Deep
49 26S/40E-1A2 2,157.6 1975 80-100, 110-130, 170-190 4/22/85 12,157.60 Shallow
50 m 2,161.78 18 - 4/03/85 2,158.98 Shallow
51 10t 2,161.6 21.8 - 4/02/85 2,158.84 Shallow
52 1Q2 2,159.7 216 - 4/02/85 2,155.57 Shallow
53 5P1 2,206 125 40-98 4/23/85 2,176.90 Shallow

See footnote at end of table.
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Supplemental Data C: Water-level measurements at selected wells in Indian Wells Valley used to represent spring
1985 ground-water conditions--Continued

. Altitude ) '
Site Well No. of land Depth of Pt.:rforated Date Altitude of Monqored
No. surface well interval water level aquifer
54 26S/40E-10F1 2,188.8 433 37433 4/03/85 2,172.60 Shallow
55 111 2,1739 183 - 4/02/85 2,171.29 Shallow
56 12A1 2,167.8 214 - 4/02/85 2,164.83 Shallow
57 12G1 2,1704 223 - 4/02/85 2,164.70 Shallow
58 12Q1 2,175.7 218 - 4/02/85 2,175.11 Shallow
59 12R1 2,1815 209 - 4/02/85 2,18143 Shallow
60 13C1 2,189.1 215 - 4/02/85 2,185.21 Shallow
61 13M1 2,196.2 222 - 4/02/85 2,189.09 Shallow
62 14B1 2,186.5 22 20-22 4/01/85 2,185.07 Shallow
63 14L1 2,201 57 55-57 4/01/85 2,193.24 Shallow
64 15E1 2,223.2 1101 - 4/03/85 2,179.69 Shallow
65 15E2 2,226.1 197.8 - 4/03/85 2,181.05 Shallow
66 15N1 2,241.1 225 - 4/23/85 2,184.20 Shallow
67 15N2 2,2348 101 99-101 4/03/85 2,180.90 Shallow
68 17N1 2,293 178.1 - 4/25/85 2,160.31 Shallow
69 18E1 2,297 1194 - 4/24/85 2,190.46 Shallow
70 19P1 2,336 261 192-220, 253-259 5/13/85 2,147.20 Deep
71 20N1 2,3119 190.1 - 4/02/85 2,154.31 Deep
72 22H1 2,226.62 49 4749 4/02/85 2,205.93 Shallow
3 22H2 2,227.03 77 75-77 4/02/85 2,206.72 Shallow
74 22H3 2,226.23 97 95-97 4/01/85 2,206.31 Shallow
75 22P1 2,258.7 830 530-830 4/02/85 2,163.65 Deep
76 22P2 2,262.8 s 73-75 5/12/85 2,224.05 Shallow
77 22P3 2,260 415 400415 4/02/85 2,167.78 Deep
78 22P4 2,260 215 200-215 4/02/85 2,222.05 Shallow
9 23B2 2,217.46 52 50-52 4/02/85 2,188.39 Shallow
80 23B3 2,217.71 77 75-77 4/01/85 2,189.40 Shallow
81 23C1 2,213.75 40.2 - 4/23/85 2,194.65 Shallow
82 23D1 2,223 400 385400 4/05/85 2,189.24 Deep
83 23D2 2,223 185 170-185 4/05/85 2,194.17 Shallow
84 23531 2,228.32 60 58-60 4/01/85 2,189.04 Shallow
85 24C1 2,211.98 454 43.5455 4/02/85 2,186.79 Shallow
86 24M1 2,226.85 67 65-67 4/02/85 2,186.60 Shallow
87 26F1 2,225 m 75-77 4/01/85 2,187.44 Deep
88 28J1 2,2889 - - 4/15/85 2,167.81 Deep
89 30K2 2,340 760 220470, 600-760 4/03/85 2,11741 Deep
90 32D1 2,3409 279 - 4/23/85 2,139.92 Deep
91 33P4 2,300 304 169-182, 198-216, 233-252, 4/01/85 2,133.72 Deep

256-272, 278-290
92 35Q2 2,251.47 127 125-127 4/01/85 2,18248 Deep
93 36A1 2,247.2 270.2 80-90, 107-127, 4/01/85 2,174.13 Deep
187-195, 240-260
94 26S/41E-7D1 2,160.2 212 - 4/03/85 2,158.68 Shallow
95 7E1 2,166.46 36 30-36 4/02/85 2,161.70 Shallow
96 7G1 2,17 315 29.5-31.5 4/02/85 2,156.75 Shallow
97 27S/38E-1G1 2,555 399 344-399 4/11/85 2,211.14 Deep
98 27S/39E-2B1 2,440 288 - 4/04/85 2,177.79 Deep
99 27S/40E-1K1 2,318.1 - - 4/23/85 2,181.78 Deep
100 3R1 2,287.31 162.3 - 4/01/85 2,182.07 Deep
101 4A1 2,305 273 - 4/01/85 2,160.23 Deep
102 4C2 2,315 280 150-280 4/01/85 2,143.74 Deep
103 10R1 2,380 262.5 - 4/01/85 2,174.10 Deep
104 15D1 2,385 240 - 4/01/85 2,172.28 Deep
105 15L1 2,470 27715 - 4/01/85 2,213.30 Deep

Well flowing. Value represents the altitude-measuring point of the well.
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upplemental Data D1: Annual pumpage from

[All values in acre-feet per year. Pumpage data for the period 1928-68 based on Bloyd and Robson (1971, p. 19-20). -, no pumpage. For

Well Model node
No. Row Column 1920 1921 1922 1923 1924 1925 1926 1927
;
Ridgecrest area

49 25 - - - - - - - -

47 26 - - - - - - - -

47 24 - - - - - -- - -

52 26,27 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
26S/40E-32E1 49 22 - - - - - - - -
26S/40E-33A1 48,49 25,26 - - - - - - - -
26S/40E-33P2,-33P4,

27S/40E-4C1,4C2 50 24,25 -- 5 5 5 5 5 5 5
26S/40E-34N1 50 26 - - - - - -
27S/40E4L1 51 25 - - - - - - - -

Subtotal ... .. e 1,000 1,005 1,005 1,005 1,005 1,005 1,005 1,005

Intermediate area

48 20 - -- - - - - - -

48 19 - - - - - - - -
26S/39E-23J1,-24M1 45 17,18 - - - - - - - -
26S/39E-24K1 45,46 19 - - - - - - - -
26S/39E-24Q1,-24P1 46 19 - - - - - - - -
26S/39E-24R1,

26S/40E-19N1,-30E2 46 20 - - - - - - - -
26S/39E-25D2 4647 17,18 - - - - - - - -
26S/39E-25E1 47 18 - - - - - - - -
26S/39E-26D1,-26E1 47 16 - - - - - - - -
26S/39E-28C2 46 12 - - - - - - - -
26S/40E-19P1 46 20 - - - - - - - -
26S/40E-30E1 47 20 - - - - - - - -
26S/40E-30K1 47 21 - - - - - - - -

Subtotal . ...... ... .. ... - - - - - - - -

Inyokern area
26S/39E-19K1 45,46 9 - - - - - - - -
26S/39E-19Q1,-19P1,-30C1 46 - - - - - - - - -
26S/39E-30F1,-30F3,-30J1 47 9 - 10 10 10 10 10 10 10
|
T N - 10 10 10 10 10 10 10
Other areas ‘

42 8 - - -+ - . - - -
25S/39E-4R1 27,28 14 - - -+ - - - - -
258/39E-9J1 29 14 - - -+ - - - - -
25S8/39E-12R1 30 19,20 - - - - - - - -
255/39E-26H1 35 18 - - + - - - - -
25S8/39E-35N1 38 16 - - - - - - -
26S/39E-5F1 38,39 10,11 - - - - - - -
26S/39E-11E1 41 16 - -- - - - - -
26S/40E-5P1 40 23 - - - - - - -

|
Subtotal ........ ... ... i - - - - - - - —
Agricultural area (northwest)
25S/38E-25P1 35,36 6,7 - - - - - - - -
25S/39E-30N1 35,36 8 - - - - - - - -
25S/39E-31E2 37 8 - - - - - - - -
Subtotal . .......... .. - - 'T - - -- - -
|
Total «vvvte e e e 1,000 1,015 1,01 1,015 1,015 1,015 1,015 1,015
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wells in model layer 2 for the period 1920-68

those nodes for which there is no associated State well number, there is no entry under Well No. heading]

1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939
Ridgecrest area--Continued

- - -- 75 175 225 275 300 350 400 500 700

- - - - - - - 25 25 25 50 50

-- - - - - - - - - 25 25 25
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
5 5 105 205 205 205 205 205 205 205 255 305
1,005 1,005 1,105 1,280 1,380 1,430 1,480 1,530 1,580 1,655 1,830 2,080

Intermediate area--Continued

- - - - - 50 100 150 200 250 300 300

- - - - - - - - - - - 100

- -- - - - 5 100 150 200 250 300 400

Inyokern area--Continued
10 10 20 20 20 20 20 20 20 20 20 20
10 10 20 20 20 20 20 20 20 20 20 20
Other areas--Continued
- - - 5 S S S S 5 S S 5
- - - 5 5 5 5 5 5 5 5 5
Agricultural area (northwest)--Continued
1,015 1,015 1,125 1,305 1,405 1,505 1,605 1,705 1,805 1,930 2,155 2,505
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Supplemental Data D1: Annual pumpage from wells

Well Model node
No. Row Column 1940 1941 1942 1943 1944 1945 1946 1947
Ridgecrest area
49 25 700 700 700 700 700 700 700 700
a7 26 50 s0 50 50 50 50 50 50
47 24 25 25 25 25 25 25 25 25
52 2627 1,000 1,000 738 888 1,253 943 1,076 602
26S/40E-32E1 49 22 - - - - - - - -
26S/40E-33A1 48,49 2526 - - - - - - - -
26S/40E-33P2,-33P4,

27S/40E-4C1,4C2 50 2425 355 405 455 505 540 650 775 850
26S/40E-34N1 50 26 - - - - - 190 19 243
27S/40E-4L1 51 25 - - - - - - - -

SUBLOtAl .\ oot 2,130 2,180 1,968 2,168 2,568 2558 2,655 2470

Intermediate area
48 20 300 300 300 300 300 300 300 300
48 19 0 0 0 0 0 0 0 0
26S/39E-23]1,-24M1 45 1718 - - - - - - - -
265/39E-24K1 45,46 19 - - - - - 72 208 277
265/39E-24Q1,-24P1 46 19 - - - - - 7 180 401
26S/39E-24R1, 26S/40E-19N1,

-30E2 46 20 - - - - - 149 220 500
26S/39E-25D2 4647 17,18 - - - 300 300 300 300 300
26S/39E-25E1 47 18 - - - - - - - —
26S/39E-26D1,-26E1 47 16 2 2 2 2 2 2 2 2
26S/39E-28C2 46 12 - - - - - - - -
26S /40E-19P1 46 20 - - - - - - 180 2n
26S/40E-30E1 47 20 - - - - - - - -
26S/40E-30K1 47 21 - - - - - - - -

SUBLOtAl ..ttt 302 302 302 602 602 830 1,390 2,051

Inyokern area
26S/39E-19K1 45,46 9 - - - - - - - -
26S/39E-19Q1,-19P1,-30C1 46 9 - - - - - 182 123 44
268/39E-30F1,-30F3,-30J1 47 9 25 25 i 25 25 25 25 28
SUbtOtal ...t 25 25 25 207 148 72
Other areas
2 8 5 5 5 5 5 5 5 5
25S/39E4R1 27,28 14 - - - - - - - -
255/39E-911 29 14 - - - - - - - -
25S/39E-12R1 30 1920 - - - - - - 2 2
255 /39E-26H1 35 18 - - - - - - - -
255/39E-35N1 38 16 - - ] - - - - - -
26S/39E-5F1 3839 10,11 - - | - - - - - -
26S/39E-11E1 41 17 - - - - - - - -
26S/40E-5P1 40 23 - - - - - - - -
SUBLOtAl L\ 5 5 s 5 5 5 7 7
Agricultural area (mlnhwest)
255/38E-25P1 35,36 6,7 - - - - - - - -
255/39E-30N1 35,36 8 - - - - - - - -
255/39E-31E2 37 8 - - ; - - - - - -
SUBEOtAl & v vetr e e e - - \ - - - - - -
.

TOAl .« o vttt e 2,462 2512 2,300 2800 3,200 3600 4200 4,600
|
|
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in model layer 2 for the period 1920-68--Continued

1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

Ridgecrest area--Continued

700 600 500 400 350 300 250 250 250 150 100 50 50
50 50 50 50 50 50 50 50 50 50 50 50 25
25 25 25 25 25 25 25 25 25 25 25 25 0

470 279 208 189 289 894 352 745 703 382 47 g 686

- - - - - - - - - - 35 35 35
- - - 35 40 40 45 45 50 50 30 30 30
925 1,000 1,070 935 960 987 1,132 1,246 1,319 1,319 1,714 1,896 1,911
236 301 613 139 69 145 37 123 165 139 313 245 45
- - - 140 150 160 170 175 185 205 261 295 298

2,406 2,453 2,566 2,013 1,983 2,651 2,311 2,659 2,717 2,320 2,575 2,697 3,081

Intermediate area--Continued

300 300 300 300 300 300 300 300 250 250 250 250 250
0 0 0 0 0 0 0 0 0 0 0 0 0
276 283 227 128 111 32 0 0 0 0 0 0 0
644 685 712 592 536 475 31 314 180 251 747 583 1,009
384 297 441 338 237 142

482 534 677 416 547 558 411
300 300 300 200 211 187 100 100 100 111 99 103 92
- - - 100 100 100 100 100 98 100 99 103 92
2 2 S 5 5 5 5 5 5 5 5 5 S
- - - - - - - - - - 35 35 35
302 257 340 263 237 222 130 100 86 50 115 50 50
- - -- - - - 100 100 100 111 99 103 92

2,306 2,361 2,561 2,004 2,047 1,979 1,457 1,302 1,016 1,319 1,787 1,469 1,767
Inyokern area--Continued

246 742 829 1,441 2,069 2,007 3,221 2,720 3473 4,017 3,079 3,780 3,989

35 35 36 1,034 738 1,192 1,040 1,847 1,628 1,308 1,475 1,570 1,279
281 777 865 2,475 2,807 3,199 4,261 4,567 5,101 5325 4,554 5,350 5,268

Other areas--Continuved

5 5 0 0 0 0 0 0 0 0 0 0 0
- - - - - 1 1 1 1 1 1 1 1
- - - -- 1 1 1 1 1 2 2 2
2 2 2 2 2 2 2 2 2 2 4 4 4
- - - - - 5 5 5 5 5 6 6 6
- - 5 S 5 5 5 5 5 5 9 9 9
- - - - - 1 1 1 1 1 1 1 1
- - - - 5 N 5 5 S S 5 5 5
-- - 1 1 1 1 1 1 1 1 1 1 1
7 7 8 8 13 21 21 371 436 21 29 29 29
Agricultural area (northwest)--Continved
- - - - 350 350 350 350 350 350 385 385 385
- - - - - - - - 30 30 35 35 35
- - - - - - - - 35 35 35 35 35
- - - - 350 350 350 350 415 415 455 455 455

5,000 5,600 6,000 6,500 7,200 8,200 8,400 9,000 9,400 9,400 9,400 10,000 10,600
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Supplemental Data D1: Annual pumpage from wells in model |

ayer 2 for the period 1920-68--Continued

Well Model node
No. Row Column 1961 1962 1963 1964 1965 1966 1967 1968
Ridgecrest area
49 25 0 0 0 0 0 0 0 0
47 26 50 50 50 50 50 50 50 0
47 24 25 25 25 25 25 25 0
52 26,27 222 183 267 419 35 335 84 563
26S/40E-32E1 49 22 35 35 35 35 35 35 35 35
26S/40E-33A1 48,49 25,26 32 34 34 36 28 0 0 0
26S/40E-33P2,-33P4, '

27S/40E-4C1,-4C2 50 24,25 1,980 2,122 2,21 2,059 2,164 2,012 2,014 1,998
26S/40E-34N1 50 26 254 368 0 0 0 0 0
27S/40E4L1 51 25 318 338 37; 431 481 449 403 466

Subtotal ...t e 2,916 3,155 3,003 3,055 3,043 2,906 2,611 3,062

Intermediate area
48 20 250 250 250 250 250 250 250 0
48 19 0 0 0 0 0 0 0 0
26S/39E-23J1,-24M1 45 17,18 - - 4,026 3,387 3,565 2,933 3,665 3,161
26S/39E-24K1 45,46 19 0 0 0 0 0 0 0 0
26S/39E-24Q1,-24P1 46 19 716 97 1,303 1,450 1,447 1,081 1,259 887
26S/39E-24R1, 26S/40E-19N1,

-30E2 46 20 167 200 212 215 218 248 275 251
26S/39E-25D1 46,47 17,18 117 150 162 165 168 198 225 251
26S/39E-25E1 47 18 117 150 162 165 168 198 225 251
26S/39E-26D1,-26E1 47 16 6 7 8 9 10 11 14 16
26S/39E-28C2 46 12 35 35 35 35 35 35 35 35
26S/40E-19P1 46 20 50 50 50 50 50 50 50 0
26S/40E-30E1 47 20 117 150 162 165 168 198 225 251
26S/40E-30K1 47 21 - - - - 154 662 735 914

I
SUBLOAl .+ e s e e 1575 1963 631 5891 6233 584 6958 6017
Inyokern area
26S/39E-19K1 45,46 9 - - 765 904 459 1,107 1,241 964
26S/39E-19Q1,-19P1,-30C1 46 9 4,034 3,741 R 766 1,237 1,186 864 1,727
26S/39E-30F1,-30F3,-30J1 47 9 1,426 1,792 138 635 282 917 199 822
Subtotal . ...... .. e 5,460 5,533 1,273 2,305 1,978 3,210 2,304 3,513
Other areas

42 8 0 0 0 0 0 0 0 0

25S/39E4R1 27,28 14 1 1 1 1 1 2 2 3
25S/39E-9J1 29 14 2 2 "] 2 2 12 13 9
25S/39E-12R1 30 19,20 4 4 4 4 1 9 7 5
25S/39E-26H1 35 18 6 6 6 6 6 31 31 18
25S/39E-35N1 38 16 9 9 9 9 9 15 15 11
26S/39E-5F1 38,39 10,11 1 1 1 1 1 3 2 2
26S/39E-11E1 41 17 5 5 5 5 5 18 26 29
26S/40E-5P1 40 23 1 1 1 1 1 10 11 11
Subtotal . ... 21 29 29 29 26 100 107 108

Agricultural area (northwest)

25S/38E-25P1 35,36 6,7 280 280 280 280 280 280 280 280
25S/39E-30N1 35,36 8 20 20 20 20 20 20 20 20
25S/39E-31E2 37 8 20 20 20 20 20 20 20 20
Subtotal . ........ ... . 320 320 320 320 320 320 320 320
Total ..ot e 10,300 11,000 11,000 11,600 11,600 12,400 12,300 13,000

78 Ground-Water Flow System in Indian Wells Valley, Californiai



Supplemental Data D2: Annual pumpage from wells in model layer 2 for the period 1969-76

[All values in acre-feet per year. Pumpage data for the period 1969-76 based on an average of 2-year periods from Mallory (1979, p. 16).
--, no pumpage. For those nodes for which there is no associated State well number, there is no entry under Well No. heading]

Well Model node
No. Row Column 1969 1970 1971 1972 1973 1974 1975 1976
Ridgecrest area

50 22 1,713 1,713 820 820 690 690 690 690
50 24 0 0 585 585 591 591 599 599
50 26 0 0 12 12 11 11 0 0
51 22 A A 85 85 90 90 80 80
51 23 75 75 75 75 5 75 0 0
52 23 150 150 180 180 200 200 231 231
52 24 70 70 85 85 A) UAS 77 77
53 22 70 70 85 85 A 75 77 77
26S/40E-32E1 49 22 35 35 33 33 28 28 23 23

26S/40E-33P2,-33P4,
27S/40E-4C1,-4C2 50 2425 370 370 1,685 1,685 1,574 1,574 1,420 1,420
27S/40E-4L1 51 25 500 500 500 500 700 700 590 590
Subtotal .. ...oiii e 3,058 3,058 4,145 4,145 4,109 4,109 3,787 3,787

Intermediate area
44 16 100 100 0 0 0 0 0 0
26S/39E-2311,-24M1 45 17,18 3,847 3,847 3,388 3,388 2,915 2915 2,741 2,741
26S/39E-24R1, 26S/40E-19N1 46 20 284 284 0 0 0 0 0 0
26S/39E-25D2 46,47 17,18 734 734 585 585 591 591 599 599
26S/39E-25E1 47 18 284 284 585 585 591 591 599 599
26S/39E-26D1,-26J1 47 16 16 16 19 19 26 26 33 33
26S/39E-28C2 46 12 35 35 30 30 23 23 18 18
26S/40E-24P1 46 19 593 593 1,000 1,000 1,133 1,133 689 689
26S/40E-30E1 47 20 284 284 0 0 0 0 0 0
26S/40E-30K1 47 21 980 980 1,275 1,275 1,475 1,475 1,993 1,993
Subtotal ........ e 7,157 7,157 6,882 6,882 6,754 6,754 6,672 6,672
Inyokern area
26S/39E-19K1 45,46 9 633 633 411 411 557 557 965 965
26S/39E-19Q1,19P1,-30C1 46 9 1,855 1,855 2,094 2,094 1,650 1,650 1,174 1,174
26S/39E-30F1,-30F3,-30J1 47 9 864 864 950 950 1,132 1,132 975 975
Subtotal ......... ... . i 3,352 3,352 3,455 3,455 3339 3,339 3,114 3,114
Other areas
25S/39E-4R1 27,28 14 12 12 4 4 9 9 13 13
25S/39E-9J1 29 14 0 0 17 17 1 11 7 7
25S/39E-12R1 30 19,20 s S 11 11 6 6 2 2
25S/39E-26H1 35 18 17 17 8 8 10 10 11 11
25S/39E-35N1 38 16 11 11 3 3 3 3 3 3
25S/39E-5F1 38,39 10,11 0 0 4 4 S 5 S S
26S/39E-11E1 41 17 29 29 29 29 34 34 40 40
26S/40E-5P1 40 23 11 11 48 48 17 17 18 18
Subtotal .............. i 85 85 124 124 95 95 99 99
Agricultural area (northwest)

25S/38E-25P1 35,36 7,6 280 280 250 250 150 150 60 60
25S/39E-30N1 35,36 8 20 20 60 60 175 175 400 400
25S/39E-31E2 37 8 20 20 60 60 175 175 400 400
Subtotal ........... ... . i 320 320 370 370 500 500 860 860
Total . ... .. .. . ... ... 13972 13972 14976 14976 14797 14797 14532 14532
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Supplemental Data D3: Annual pumpage from wells in model Jayer 2 for the period 1977-85

[All values in acre-feet per year. --, no pumpage. For those nodes for which there is no associated State well number, there is no entry
under Well No. heading]

Well Model node
No. Row Column 1977 1978 1979 1980 1981 1982 1983 1984 1985
Ridgecrest area
52 23 316 400 400 883 1,062 1,241 1,420 1,600 1,600
51 22 90 100 100 100 100 100 100 100 100
52 24 88 100 100 . 100 100 100 100 100 100
53 22 88 100 100 100 100 100 100 100 100
26S/40E-32E1 49 22 11 0 0 0 0 0 0 0 0
26S/40E-32F3 49 22,23 0 0 0 0 0 0 5 502 531
26S/40E-32K1 49 23 0 630 847 842 833 1,174 1,046 806 743
26S/40E-33 50 24 424 29 13 11 28 0 0 0 0
27S/40E-4B1,4B2 50 25 830 446 634 640 801 703 1,123 1,081 1,127
26S/40E-33P4,
27S/40E4C2 50 24,25 556 207 90 275 284 100 269- 0 0
27S/40E-4L1 51 25 124 257 183 91 0 0 0 0 0
27S/40E-5D1 50 22 795 1,611 1,307 1,661 1,262 1,184 595 249 159
Subtotal .......... ... ... ..... 3,322 3,880 3,774 4,703 4,570 4,702 4,758 4,538 4,460
Intermediate area
26S/39E-23J1,-24M1 45 17,18 2,212 1,684 1,092 447 467 493 790 1,219 776
26S/39E-24P1 46 19 1,266 1,844 1,582 980 1,551 744 1,192 1,219 1,025
26S/39E-25E1 47 18 593 587 459 568 621 632 510 460 820
26S/39E-26D1,-26E1 47 16 34 35 35 35 35 35 35 35 35
26S/39E-28C2 46 12 17 16 16 16 16 16 16 16 16
26S/40E-30E2 46 20 612 722 723 675 542 533 781 660 399
26S/40E-30K1,
-30K2,-30K3 47 21 2,380 2,367 2,345 2,634 3,111 2,704 3,083 3,101 3,403
27S/40B-6D1 50 20 0 0 0 0 0 0 149 464 294
Subtotal ...................... 7114 7,255 6,252 5,355 6,343 5,157 6,556 7,174 6,768
Inyokern area
26S/39E-19K1 45 9 710 456 644 1,267 714 1,176 889 670 1,350
265/39E-~19Q1,-19P1 46 9 1,256 1,340 1,789 1,892 2,022 1,605 1,585 1,641 1,119
26S/39E-30F3 47 9 70 39 70 226 0 407 0 0 0
26S/39E-~30J1,-30J2 47 10 400 410 420 429 445 460 475 485 500
Subtotal ...................... 2,436 2,245 2,923 3814 3,181 3,648 2,949 2,796 2,969
Other areas |
24S/38E-16J1,-16J2 19 3 350 361 336 | 681 342 183 265 350 350
25S5/39E-4R1 27,28 14 12 10 10 10 7 4 1 8 10
25S8/39E-9J1 29 14 8 10 10 13 1 2 5 7 10
258/39E-12R1 30 19,20 2 2 2 2 2 2 2 2 2
25S/39E-26H1 35 18 10 10 10 10 10 10 10 10 10
25S/39E-35N1 38 16 3 3 3 3 3 3 3 3 3
26S/39E-5F1 38,39 10,11 5 S 5 |5 5 5 5 S 5
27S/38E-1G1 51 7 - - - b - - - 35 35
27S/38E-16C1 s4 13 - - - ‘ - - - - 35 35
27S/40E-2J1 51,52 29,30 50 50 50 \[ 50 50 50 50 50 50
Subtotal .......... ... ... ..., 440 451 426 T4 430 259 M1 442 47
|

|
[
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Supplemental Data D3: Annual pumpage from wells in model layer 2 for the period 1977-85--Continued

Well Model node
No. Row Column 1977 1978 1979 1980 1981 1982 1983 1984 1985
Agricultural area (northwest)
32 S 16.5 16.5 16.5 165 165 165 16.5 16.5 165
35 6 3 3 3 3 3 3 3 3 3
36 6 16.5 16.5 16.5 16.5 16.5 16.5 16.5 16.5 165
38 7 16.5 16.5 16.5 16.5 16.5 16.5 16.5 16.5 16.5
38 8 3 3 3 3 3 3 3 3 3
39 6 49.5 495 495 49.5 495 495 495 495 495
39 8 16.5 16.5 16.5 165 16.5 165 16.5 165 16.5
41 10 165 16.5 165 16.5 16.5 16.5 16.5 16.5 16.5
42 8 16 16 16 16 16 16 16 16 16
25S/38E-25P1 35,36 6,7 30 0 0 0 0 0 0 0 8
25S/38E-1C1 26,27 45 0 0 640 640 640 640 640 640 640‘%
25S/38E-1L1 27 4,5 0 0 640 640 640 640 640 640 640
25S/38E-12P1,-13C1 29,30 6,7 0 0 1,184 1,184 1,184 1,184 1,184 1,184 1,184
255/38E-13Q1 32 7 0 0 780 780 780 780 780 780 780
255/38E-24P2 33,34 6,7 0 0 500 500 500 500 500 500 500
25S/38E-24]1 33 78 0 0 640 640 640 640 640 640 640
25S/38E-23J1 33 6 0 0 640 640 640 640 640 640 640
25S8/38E-13L1 31 7 0 0 660 660 660 660 660 0 0
25S/38E-25J1 35 8 512 512 512 512 512 512 512 512 512
25S/38E-36B1 36 7 0 0 640 640 640 640 640 640 640
25S/38E-31D1,-36A1 37 8 552 552 552 552 552 552 552 552 552
Subtotal ...................... 1,248 1,218 7,542 7,542 7,542 7,542 7,542 6,882 6,882
Total ............. ... ....... 14,560 15,049 20917 22,188 22,006 21,308 22,146 21,832 21,526
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